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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a starter structure of an engine 
capable of preventing deterioration and damage by protecting a starter 
motor from an abnormal reverse rotation of the engine with a simple 
structure and being made to a compact shape by simplifying a structure 
of the engine itself. 

SOLUTION: In the starter structure of the engine, an output shaft 46 of 
the starter motor 1 is connected to a crank shaft 42 of the engine 
through a speed-reduction gear 47. A reverse input disconnection 
clutch 19 is provided on the output shaft 46 of the starter motor 1 . 
Thereby, a structure at the engine side can be made simple and the 
structure of the engine itself can be made compact. Since rotation force 
from an output side to an input side is not transmitted against rotation of 
both normal and reverse directions, it has not only a function of over- 
running clutch disconnection a transmission of rotation from the engine 
side to the motor side in the case where the number of revolutions of 
the engine exceeds the number of revolutions of the motor after starting 
of the engine, but also a function certainly shielding the reverse rotation 
in the case where the engine is abnormally reversely rotated. Thereby, 
the starter motor can be protected for the rotation of both normal and 
reverse directions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Starter structure of the engine characterized by preparing an inverted input cutoff clutch in the output shaft of said starter 
motor in the starter structure of the engine which connected the output shaft of a starter motor with the engine crankshaft through the 
reduction gear. 

[Claim 2] Said engine is the starter structure of the engine according to claim 1 characterized by being an engine for motor bicycles. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the starter structure of the car motor of a motor bicycle and others. 
[0002] 

[Description of the Prior Art] As starting system of an automobile engine, if an ignition key is put in, a starter motor will rotate with 
dc-battery power, and the eel starter structure of transmitting the turning effort to an engine crankshaft through a reduction gear, and 
starting an engine is used. 

[0003] In order to prevent a starter motor being turned by engine rotation after engine starting, and becoming overspeed r.p.m. in this 
eel starter structure, the one-way clutch is prepared in the engine side which constitutes the transfer device from the output shaft of a 
starter motor to a crankshaft. When an engine rotates in this direction with this one-way clutch above the engine speed of a starter 
motor, it is prevented that a starter motor takes, is turned, and damages or deteriorates in high rotation. 

[0004] Moreover, in the motor bicycle, the kick starter structure who a kick lever is broken [ kick starter ] in on foot, and the turning 
effort is transmitted [ kick starter ] to a crankshaft as engine starter structure, and starts an engine with such eel starter structure is used 
together. 

[0005] Drawing 7 shows the starter structure of the conventional engine. The 1st reduction gear 53 gears to the output shaft 52 of the 
starter motor 51, and the 2nd reduction gear 54 gears to the pinion 53a. The 2nd reduction gear 54 is connected with the drive gear 57 
through an one-way clutch 55 and bearing 56. The drive gear 57 is combined with a crankshaft 58. 

[0006] By such configuration, at the time of engine starting, the turning effort of the starter motor 5 1 is slowed down, it is transmitted 
to a crankshaft 58, a crankshaft is rotated, and an engine is started. If the rotation by the side of an engine starting rear-brake-bell- 
crank shaft (rotation of the drive gear 57) becomes quicker than the rotation by the side of a starter motor (rotation of the 2nd 
reduction gear 54), the turning effort by the side of a crankshaft will not be transmitted to a starter motor side according to an 
operation of an one-way clutch 55. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the starter structure of the conventional engine, since the one-way clutch was 
prepared in the engine side, the engine internal structure became complicated, the structure of the engine itself became large, and the 
assembly was also troublesome. Moreover, when rotation of hard flow was transmitted from a crankshaft by the abnormality inverse 
rotation of the engine at the time of starting, the one-way clutch did not act but had a possibility that a starter motor might be damaged 
in response to a rotation operation of hard flow. 

[0008] Moreover, in the motor bicycle equipped with kick starter structure, if a kick is weak, before a piston will reach a top dead 
center, the so-called KETCHIN to which a crank carries out inverse rotation with a piston pressure, and inverse rotation of the kick 
lever is carried out is caused. In the case of the inverse rotation of the crank by such KETCHIN, the one-way clutch of a starter motor 
does not act, but a starter motor carries out inverse rotation, and fear of degradation or breakage arises. 
[0009] In consideration of the above-mentioned conventional technique, this invention protects a starter motor from engine 
abnormality inverse rotation with an easy configuration, prevents degradation and damage, and aims at offer of engine starter structure 
which simplified the configuration of the engine itself and was made into the compact configuration. 
[0010] 

[Means for Solving the Problem] In order to attain said purpose, in this invention, the starter structure of the engine characterized by 
preparing an inverted input cutoff clutch in the output shaft of said starter motor is offered in the starter structure of the engine which 
connected the output shaft of a starter motor with the engine crankshaft through the reduction gear. 

[001 1] According to this configuration, since an inverted input cutoff clutch is attached in the output shaft of a starter motor, the 
configuration by the side of an engine can be simplified, and structure of the engine itself is made to a compact. Moreover, since the 
turning effort from an output side (engine crankshaft side) to an input side (starter motor side) is not transmitted to rotation of forward 
reverse both directions, when not only the function of the clutch which intercepts the rotation transfer from an engine side to a motor 
side when an engine speed exceeds the number of motor rotations after engine starting but an engine carries out abnormality inverse 
rotation, it has the function which intercepts the inverse rotation certainly, and protection of a starter motor can perform to rotation of 
forward reverse both directions. 

[0012] In the desirable example of a configuration, it is characterized by said engine being an engine for motor bicycles. 

[0013] According to this example of application, transfer of the inverse rotation of the crankshaft by KETCHIN at the time of the kick 

start in a motor bicycle is intercepted, and protection of a starter motor can be performed. 

[0014] Unlike an one-way clutch, irrespective of a hand of cut, an inverted input cutoff clutch tells rotation only to an output side from 
an input side, and intercepts the rotation transfer to an input side from an output side. This inverted input cutoff clutch is the 
configuration of having consisted of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket, and having held the 
roller movable through viscous fluid between the inner ring of spiral wound gasket and the outer ring of spiral wound gasket. 
[0015] To an inner ring of spiral wound gasket, when a roller is a position, between a roller and an outer ring of spiral wound gasket 
dissociates, and it will be in a clutch cutting condition. If an inner ring of spiral wound gasket rotates, a roller will be interlocked, the 
roller location to an outer ring of spiral wound gasket can be shifted, and turning effort is transmitted to an outer ring of spiral wound 
gasket. About the transfer from an outer-ring-of-spiral-wound-gasket side to an inner-ring-of-spiral-wound-gasket side, even if an 
outer ring of spiral wound gasket rotates in which direction, with a roller, rotation of an outer ring of spiral wound gasket is not 
transmitted moderately, dissociated. 

[0016] About the configuration of such an inverted input cutoff clutch itself, it is well-known (for example, the Nikkei mechanical 
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October, 2000 issue). 

[0017] This invention equips the output shaft of a starter motor with this inverted input cutoff clutch. 
[0018] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained below. The sectional 
view of the A-A section and drawing 3 of the whole DC-motor block diagram used as a starter of the motor bicycle which drawing 1 
requires for this invention, and drawing 2 R> 2 are the sectional views of the B-B section. 

[0019] This starter motor 1 is constituted by the stator 4 which consists of a magnet 3 of the circular cross section of four sheets joined 
by cylinder-like York 2 and an inside, and the armature (Rota) 5 with which it was equipped in this stator 4. An armature 5 is 
constituted by the core 7 with which met the magnet 3 and the rotor shaft (output shaft of a motor) 6 was equipped, and the 
commutator (commutator) 8 with which adjoined this core 7 and the Rota axis end section was equipped. As a core 7 is shown in 
drawing 2 , it consists of piece of core 7a of the radial of two or more sheets, and a coil (un-illustrating) is wound around each piece of 
core 7a. A commutator 8 consists of contact segment 8a of the number of sheets corresponding to piece of core 7a, and four brushes 22 
and 23 ( drawing 3 ) contact from the periphery side of a commutator 8. Each brush is pressed with a coil spring 10 at the contact 
segment 8a side of a commutator 8. 

[0020] The backside [ a wrap ] covering 12 is equipped with the right-hand side of the before [ a wrap ] side covering 1 1 ( drawing 1 ), 
and drawing for the left-hand side of drawing by the both sides of cylindrical York 2, and the motor case 13 is formed in mem on the 
whole with York 2. A rotor shaft 6 is held pivotable through bearing 14 at the before side covering 1 1 and the backside covering 12, 
respectively. The forward side terminal 1 5 which supplies the power source by the side of a positive electrode from a mounted dc- 
battery (un-illustrating) is established in the backside covering 12. The forward side terminal 15 is connected to the brush 22 ( drawing 
3 ) by the side of a positive electrode. The brush 23 ( drawing 3 ) by the side of a negative electrode (ground side) is connected to a 
ground through a cable 16 (or negative side terminal). 

[0021] The before side covering 1 1 is equipped with O ring 18 for carrying out the seal of the oil seal 17 and the engine anchoring 
section for preventing penetration of the oil from an engine side to into the motor case 13. 

[0022] The disc-like brush holder 21 is fixed in the backside [ a wrap ] covering 12 in the commutator 8 of rotor-shaft 6 edge. 1 80 
degrees counters the location with a radial include angle [ on this brush holder 2 1 ] of 90 degrees of four places, respectively, and two 
positive-electrode brushes 22 and two negative-electrode (touch-down) brushes 23 are fixed to it Each brushes 22 and 23 are 
energized with a coil spring 10 at the inside commutator 8 side. The positive-electrode brush 22 is connected to the forward side 
terminal 15, and the negative-electrode brush 23 is connected to the negative-electrode (touch-down) terminal 24. 
[0023] A rotor shaft 6 is an output shaft of this starter motor 1, and that output side edge (left-hand side edge of drawing) is equipped 
with the inverted input cutoff clutch 19. The gear (un-illustrating) for gearing on the gear of the flywheel which is not illustrated [ for 
example, ], and carrying out the rotation drive of the crankshaft is formed in the periphery of this inverted input cutoff clutch 19. 
[0024] Drawing 4 shows an example of the configuration of the connection relation between a starter motor and an engine. An engine 
40 has the piston 44 connected with the crank 43 of a crankshaft 42 through the connecting rod 41 . A crankshaft 42 is held pivotable 
through bearing 45 to a crank case (un-illustrating). The output shaft 46 of the starter motor 1 is equipped with the inverted input 
cutoff clutch 19. The 1st reduction gear 47 engages with the periphery part of this inverted input cutoff clutch 19, and pinion 47a of 
this 1 st reduction gear 47 gears with the 2nd reduction gear 48 with which the crankshaft 42 was equipped, and carries out the rotation 
drive of the crankshaft 42 with a predetermined reduction gear ratio. 

[0025] In addition, in the case of the engine for motor bicycles, a kick lever (un-illustrating) is connected at the edge of a crankshaft 
42. 

[0026] Drawing 5 and drawing 6 are the assembly drawing of the starter motor concerning this invention, and its exploded view, 
respectively. The starter motor 1 combines the case 60 before a wrap, and the back case 61 for this York [ on which the magnet which 
counters the core of Rota which is not illustrated inside was stuck ] 59, and York 59 order by two through bolts 62. The power-source 
(+) side cable 64 is introduced from the last case 60 side, and it energizes in the coil of internal Rota (un-illustrating). A bracket 63 is 
formed in the back case 61 and one, and it is fixed to an engine side with a bolt (un-illustrating) through two anchoring holes 65. The 
(-) side is grounded to an engine side through the anchoring bolt of the back case 61 through York 59 and the back case 61 from the 
bolt within the last case 60 (un-illustrating), and it flows through it in the (-) side. [ of a coil ] [ of a dc-battery (un-illustrating) ] 
[0027] The inverted input cutoff clutch 19 is fixed by press fits (or serration, key structure, etc.) on the output shaft 46 of the starter 
motor 1, and it escapes, and is equipped with the circlip 50 for stops. A pinion 49 is fixed by press fits (or serration, key structure, etc.) 
on the inverted input cutoff clutch 19. 

[0028] The inverted input cutoff clutch 19 consists of inner-ring-of-spiral-wound-gasket 19a and outer-ring-of-spiral-wound-gasket 
19b, press fit immobilization of the inner-ring-of-spiral-wound-gasket 19a is carried out at an output shaft 46, and press fit 
immobilization of the pinion 49 is carried out on outer-ring-of-spiral- wound-gasket 19b. Rotation of the output shaft 46 of the starter 
motor 1 rotates inner-ring-of-spiral-wound-gasket 1 9a fixed to this. Even if rotation of this inner-ring-of-spiral-wound-gasket 1 9a is 
which hand of cut, it is transmitted to outer-ring-of-spiral-wound-gasket 19b. 

[0029] On the other hand, when outer-ring-of-spiral-wound-gasket 1 9b rotates from inner-ring-of-spiral-wound-gasket 1 9a at high 
speed, even if outer-ring-of-spiral- wound-gasket 19b rotates in which direction, turning effort is not transmitted to inner-ring-of-spiral- 
wound-gasket 19a. That is, turning effort is not transmitted to an inner-ring-of-spiral-wound-gasket side from an outer-ring-of-spiral- 
wound-gasket side. 

[0030] Therefore, the running torque of the output shaft 46 of the starter motor 1 carries out the rotation drive of the crankshaft 42 
through the 1st and 2nd reduction gears 47 and 48 at outer-ring-of-spiral-wound-gasket 19b like propagation and the above-mentioned 
( drawing 4 ) from inner-ring-of-spiral-wound-gasket 19a. On the other hand, when the rotational speed of a crankshaft 42 becomes 
quick and rotation of outer-ring-of-spiral-wound-gasket 1 9b becomes quicker than rotation of inner-ring-of-spiral-wound-gasket 1 9a 
after engine starting, since rotation of outer-ring-of-spiral-wound-gasket 1 9b is not transmitted to inner-ring-of-spiral-wound-gasket 
19a, the motor output shaft 46 does not receive turning effort compulsorily (clutch function). Moreover, even if a crankshaft 42 carries 
out inverse rotation by KETCHIN at the case where a crankshaft 42 carries out inverse rotation by the malrotation at the time of 
starting, and the time of kick starting of a motor bicycle, turning effort is not transmitted to inner-ring-of-spiral-wound-gasket 19a 
from outer-ring-of-spiral-wound-gasket 19b, and the motor output shaft 46 does not receive turning effort compulsorily (inverted input 
prevention function). 
[0031] 

[Effect of the Invention] In this invention, as explained above, since an inverted input cutoff clutch is attached in the output shaft of a 
starter motor, the configuration by the side of an engine can be simplified, and structure of the engine itself is made to a compact. 
Moreover, since the turning effort from an output side (engine crankshaft side) to an input side (starter motor side) is not transmitted to 
rotation of forward reverse both directions, when not only the function of the clutch which intercepts the rotation transfer from an 
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engine side to a motor side when an engine speed exceeds the number of motor rotations after engine starting but an engine carries out 
abnormality inverse rotation, it has the function which intercepts the inverse rotation certainly, and protection of a starter motor can 
perform to rotation of forward reverse both directions. 

[0032] Moreover, transfer of the inverse rotation of the crankshaft by KETCHIN at the time of the kick start in a motor bicycle is 
intercepted, and protection of a starter motor can be performed. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the starter motor by which this invention is applied. 
[Drawing 21 The sectional view of the A- A section of drawing 1 . 
[Drawing 3] The sectional view of the B-B section of drawing 1 . 

[Drawing 4] The block diagram of the engine equipped with the starter motor of drawing 1 . 
[Drawing 5] The whole starter motor appearance block diagram of this invention. 
[Drawing 6] The exploded view of the starter motor of drawing 5 . 

[Drawing 7] The important section cross-section block diagram of the starter structure of the conventional engine. 
[Description of Notations] 

A starter motor, 2: York, 3:magnet, 4 : 1: A stator, 5 : An armature, 6:rotor shaft, 7: core, the piece of a 7a: core, 8:commutator, 8a : A 
contact segment, lOxoil spring, before [11:] side covering, backside [ 12: ] covering, 13: A motor case, 14:bearing, a 15:forward side 
terminal, 16 : A cable, 17 : Oil seal, 18:0 ring, 19:inverted input cutoff clutch, 19a : An inner ring of spiral wound gasket, a 19b:outer 
ring of spiral wound gasket, 21:brush holder, 22:positive-electrode brush, 23: A negative-electrode (touch-down) brush, 24:negative- 
electrode terminal, 40 : An engine, 41 : A connecting rod, 42: crankshaft, 43:crank, 44:piston, 45: - bearing, 46:output shaft, and 47: — 
the 1st reduction gear and a 47a:pinion - 48: — the 2nd reduction gear, 49:pinion, 50:circlip, 51:starter motor, 52; output shaft, and 53: 
-the 1st reduction gear, a 53a:pinion, and 54: — the 2nd reduction gear, 55:one-way clutch, 56:bearing, 57:drive gear, and 
58:crankshaft. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/txan_web_cgi_ejje 



5/1/2006 



JP,2003-083216,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 7] 
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